The structure and evolution of Penelope in the virilis species group of Drosophila: an ancient lineage of retroelements.
The Penelope element is the key element responsible for mobilization of other transposable elements in the course of hybrid dysgenesis in Drosophila virilis. Penelope has an unusually complex, highly variable organization in all studied species of the virlis group. Thc BRIDGE1 element from the fish Fugu rubripes is homologous to Penelope, and database searches detected additional homologous sequences among Expressed Sequence Tags from the flatworm Schistosoma mansonii and the nematode Ancylostoma caninum. Phylogenetic analysis shows that the reverse transcriptase of the Penelope group does not belong to any of the characterized major retroelement lineages, but apparently represents a novel branch of non-LTR retroelements. Sequence profile analysis results in the prediction that the C-terminal domain of the Penelope polyprotein is an active endonuclease related to intron-encoded endonucleases and the bacterial repair endonuclease UvrC, which could function as an integrase. No retroelements containing a predicted endonuclease of this family have been described previously. Phylogenetic analysis of Penelope copies isolated from several species of the virilis group reveals two subfamilies of Penelope elements, one of which includes full-length copies whose nucleotide sequences are almost identical, whereas the other one consists of highly diverged defective copies. Phylogenetic analysis of Penelope suggests both vertical transmission of the element and probable horizontal transfers. These findings support the notion that Penelope invasions occurred repeatedly in the evolution of the virilis group.